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ABSTRACT 
The pollution of groundwater by chromium used in the industry and 
manufacturing activities caused serious problems. This study investigated the 
removal of total Cr in anaerobic condition using different agriculture waste. The 
main objective of this study was to identify the most reactive agriculture waste 
that can be used as green adsorbent to remove heavy metals in groundwater. In 
the present study, different low cost adsorbent such as tea waste (TW), rice husk 
(RH) and empty fruit bunch (EFB) were selected. Experimental work was 
conducted using batch experiment method in a lab-scale condition. The 
characteristics study of all adsorbents was investigated using Scanning Electron 
Morphology (SEM) and Fourier-Transfer Infrared (FTIR). SEM analysis reveals 
that TW has wider pore distribution and it contained more reactive sites 
compared to RH and EFB. Although, all adsorbents have almost similar surface 
chemical functional groups of hydroxyl and carboxyl as predominant chemical 
species, TW shows the most efficient for total Cr removal at different 
environmental condition. The influence of initial pH solution and initial 
concentration of total Cr on the removal process were investigated. Adsorption 
process was found to be highly pH dependent. The optimum pH for adsorption 
on TW, RH and EFB were observed to be at 7, 5 and 9 respectively. Removal 
kinetics of total Cr using TW was the highest compare to RH and EFB in 30 
minutes at neutral pH (kxw>kRH ^ E F B ) with zeta potential value of -25mV, -
21mV and -15mV respectively. However, the percentage removal decreases with 
the increase of initial total Cr concentration (lppm to 5 ppm). Experimental data 
for all adsorbent were fitted with Freundlich isotherms while only TW and RH 
fitted with Langmuir isotherm. This study provides significant knowledge on the 
potential of agriculture waste as a low cost, environmental friendly and highly 
effective adsorbent for removal of toxic heavy metals in groundwater. 
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